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A FRAgeel 27

1) Cervical-Range-of-Motion(CROM) 2] °] £

AR S o zbol HetslA o3l & A4
A AYE FASA st FARAA 2 733?—*—
& &4 7]17#+9 CROM(Performance At—
tainment Associates, U.S.A)° S Mof Abab
grt 2 AP wa = WPOW&? 1}/‘“(&)1‘“
ward head resting posture, PHRP & #HatA g
Foozte R A 7AFA e FHARE A
Fatglct, ojwf Aol 25 ¢ /“17‘"‘ & 6]-&5tA
e | (cervxcal reqtmg posture)
2 og oz utx 01
o) Sbsl & —V‘ﬂ A7V 3 AEskd T
(Iigure 1).

Figure 1. CROM(Cervical-Range-of-Mation} ins-
trument with forward head arm and
vertebra locator. Forward head arm is
caliprated in centimeters for the hori-
zontal distance from the nose bridge
to the point crossed with vertebra
locator.

2) 934 (plumb line)e] o] &

Y3 A Fhst FR el zpA] A 2b
g A S Foll hAAAE ALE AR A QL
T& ARAF e o]ei gt A oA e F5-9] %]
£ AElH FEYR stch ojn] AzjAdo] i
Aol FEBE 9 vF 95 F(lateral malleolus
of fibula)e] AAWE AULE 1 AHNS
Ay A ALE FAGEE T F dx"“ o
2 HE o] F(tragus of ear)7}A 8 A& &%
3l cHFigure 2).

g SRSEPAAe g9 2 A

1) #

AR SERE HABLE A8 & 205
FARALA AL g #rd ekl o) A 53 o)
Aol e RME sl Sl1owfetyL4’
o ¢j8] EUH fluid- level methodZ o] -85}
omf 4, dtet Aoke FUA BVIE HRES

shalch

Az e} ARA|

7 (radius) :

Figure 2. Sagittal posture on vertical plate. Pl-
umb line was marked red.
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71 2 A€ 4 4 UEE AFE ACU
~-ARC adjustable ruler(Hoyle Products
Inc., US.A)E A 275 A& 71(odontoid
process of C2)2] A=} A 3, 4, 5 A FA
9] &9 (dorsal margin of corpus of C3, C4,
and C5)& AZ3te= 939 wAES 43t
%A tHFigure 3).

@ 737 AzHcervical inclination) : 2%
BWALAALZ A T FARA L] EA o)
EAAoR olfYes A 2439 A 43
o] 74AkzEel CVT/HOR, Al 27 3<] 7 Abzt
ol OPT/HOR, zglm 5 zt9] zle]Qd
CVT/OPTS< ﬂ]éé}ﬁq(ﬁgure 4).

t}. Freeway space @ <849 &34
1) Bio-EGN& 43tA7] & Aeld $299

o9 o w §Eg TR } Ao A9 freeway
space® 2tz ZA T ou) tapping % 4

| T
|
a

Figure 3. Cervical curvature : Arc through dorsal
margins of odontoid process of C2
and those of the corpus of C3-C5
spine in cephalogram
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2) BiO‘EMGgl E xd'::‘)l'a o
=2 FASES 183 2 E(trapezius)9
ARG o] Z5o TN 1 Y2lH TR
99} Qg AMoZ L& ZRAH Z}*ﬂ(mduced
Forward Head Posture)oll 42 2843 &% 3}
At

]

L @é @

|
1
f
|
|
|
|
;
|
|
|
|
|

Figure 4. Cervical inclination : Lines and angles
used in cephalometric analysis.

O CVT : cervical vertebrae tangent(line through
C2 tangent and C4 inferoposterior points)

@ OPT : odontoid plane(line through C2 tangent
and C2 inferoposterior points)

" ® HOR : true horizontal line

® VER : true vertical line

® CVT/HOR : angle between CVT and HOR
® OPT/HOR : angle between OPT and HOR
@ CVT/OPT : angle between CVT and OPT
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A2 mFEA7]9 T-scan system(Teks-
can Co., US.A)E 0|83 402 w39 dA
o aPREL 71ZAPY. 31 84 1
Fole g A4S A7) T g Srogl
AR o2 FEF FHALAA A ZJrZ} 33}
d nFAEAE hEA o HolHF A
3 -& AXNHFF A FAA), :ILX]-r-("okZ—"%
o] A 1&FA AN A2RFA AR 7] &8
Z

ok, FAAE
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&3to xFH 2T e, 223 oY e
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Table 1. Head Posture by Plumb Line and Cervi-
cal Curvature in Patient Group.

. plumb line . .
N more anterior | less anterior
cervical ~__ (>40m) | (<40cm) | @
curvature
longer radius 15 10 25
(>32.4mm) (60.0) (400) |(47.2)
smaller radius 6 22 L 28
(<324mm) | (214 (786)  |(528)
Total (‘ 21 ‘ 32 53 ,
| (396) | (60.4) (100)

No. (%),  (x°=8214, p=0.004)

Table 2. Head Posture by Plumb Line and Cervi-
cal Curvature in Control Group.

2SR,

BTl A A
9 29 J&ﬁ]a Ix’. 733}“-“&
324mm B} & 7a‘-r AALS FE B
uhol] $fxj et diAdA7E 159 O]‘Riil 57t
o Tk YA she W AE 103 1919— ,
Zurato] vhAo] HBEAjETl 2 7 fr*—t%
B} Al ¢x8te e 6“’5‘019\1
of gA|3le th/dAe 23 olqutt o 2E¥H
9] whAo BE & AFunIest e A
-r°ﬂ"1‘" TR Bo el A #ad

4 U HTable 1). o]2 3 33 vl & A
A fFoAde gsloy gxFAME FAFEHA
el TH(Table 2).

a#y AR CROME ol -3 5349
ot 2L Al (Forward Head Resting Posture,
FHRP) 7te] @AM e #A73 Q2T BT

40; 1
(2ol N oox o o

1r

W=

oA felE L HolA oty AFwIe
W7o sfolo] mE CROM 4He] T3 uehs

ey =
=x
Addle Aol7t fles ARE £ AAUS
(Table 34)

23 A3 WAL Ao
Aa-‘;— 73-%1-:»1 Wl 2 gk 60%00 A
4o ARANZE, 22T AFRe WiHe)
e lgRe %N 2 AFAAAE 74

Table 3. Head Posture by Cervical-range-of-
motion and Cervical Curvature in
Patient Group.

\ (p&lmb line more anterior|less anterior cerin CROM [more anterioriless anterior total
Cfrffiure !l (=3%m) | (<39em) | @ Cmaub (=169m) | (<169m) | a
longer radius | 8 7 12 ]OUEEY radius ] 12 i 13 P25
(32.3mm) ‘ (66.7) (33.3) (46.2) (=2324mm) | {48.0) (5200 147.2)
smaller radius [ 5 9 14 smaller radius 12 \ 16 28
C(<3mm) | (B2 (643) | (538) (<32.4mm) 29 | 61D 628
ol RE 13 % Total 24 | B [ 83
ota L 00 | 500 |aoo (45.3) (547 (100)
No. (%), (z°=2.476, p=0.116) No. (%), (x=0.141, p=0.707)
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Table 4. Head Posture by Cervical-range-of-

motion

Control Group.

and Cervical

Curvatu

re in

CROM . .

. more anterior | less anterior total
cervica (=17.2cm) {<17.2cm)
curvature

longer radius 8 4 12
(>32.3mm) (66.7) (33.3) (46.2)
smaller radius 6 8 14
(<32.3mm) (42.9) (57.1) (53.8)
Total 14 12 26
° (53.9) 46.1) | (100
No. (%), (x°=1474, p=0.225)

Table 5. Head Posture by Cervical Inclination and
Cervical Curvature in Patient Group.

lo rir

2
Table 5, 6). °] 2 3 @J—}E—T—Ei Bzpze
Me BFTFe whio] Folxe Ao

TR FUSAE 43+ U

FRALAE A EN Frtels Sz upd
QA ML o] gt WY® CROME o] &3}
U ztel dAlE B]ma}] B Sz =
AZ Aol A B Awe gxsl= Aox
CROM7AeM = B} x% Hholl 93z AAA
doll A B bl ¢xshe 4% CROMA

).

_8. fr e
O

Table 7. Head Posture by Plumb Line and Cervi-
cal-range-of-motion in Patient Group.

cervical !
inclination greater €ss
] CVT/HOR | CVT/HOR | total
cervical (2906°) | (<906°)
curvature
longer radius 10 15 25
(>32.4mm) (40.0) (60.0) [(47.2)
smaller radius 22 6 28
(<32.4mm) (78.6) (214) |(528)
- 32 21 53
Potal (60.4) (306) | (100
No. (%), (x=8.214, p=0.004)

Tabie 6. Head Posture by Cervical Inclination and

Cervical Curvature in Control Group.

CROM more anterior | less anterior total
plumb line (>169cm) (<16.9cm)
more anterior 16 8 24
(=4.0cm) 66.7) (33.3) (40.7)
less anterior 10 25 35
(<4.0cm) (28.6) (71.4) (59.3)
26 33 59
Total (441) 59 | (100)
No. (%),  (x°=8.383, p=0.004)

Table 8. Head Posture by Plumb Line and Cervi-
cal-range-of-motion in Control Group.

cervical 1
inclination greater £ss
" CVT/HOR | CVT/HOR | total
cervica ° "o
curvature (=87.2°) (<872%)
longer radius 3 9 12
(>32.3mm) (25.0) (75.0) (46.2)
smaller radius 6 8 14
(<32.3mm) (42.9) (57.1) (53.8)
Total 9 17 26
(34.6) (65.4) ] (100)
No. (%),  (x°=0910, p=0.340)
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CROM | more anterior | less anterior otal
plumb ling (=172cm) | (<17.2cm)
more anterior 7 3 15
(=39cm) (467 (53.3) (50.0)
less anterior 9 6 15
(<39cm) (60.0) (40.0) (50.0)
. 16 14 30
fotal (53.3) 467 | (100)
No. (%),  (x°=0.536, p=0.464)



Table 9. Differences of Each Measurements between Patient and Control group.

Sy

I

g;;; \\\\\ V\ifem Radius(mm) plumb line(cm) CROM(cm) CVT/HOR( ") \freeway space (mm)
Patient group 324 £ 171 40 = 18 169 = N6 + 56 19 + 11
Control group 323 + 1563 39 £ 13 172 £ 11 812 £ 65 18 = 08

b | NSS. NS, NS, | . | NS,

N.S.: not significant, * @ p < 0.05

Table 10. Differences of Each Measurements between Larger and Smaller Group by Radius of Cervical

Curvature in All Subjects.

grou;\\\\ item plumb line(cm) CROM(em) CVT/HOR( freeway space(mm)
larger group(39) 44 £+ 15 170 £ 10 817 + 52 ‘ 18 + 08
smaller group(47) | 36 £ 16 170 £ 1.2 909 + 63 | 20 + 1.2
p * N.S. * N.S.
N.S.: rot significant, * @ p < 0.0
M & By 3o A& A Table 7). @b o] ubAo] 22 FolM felstA A T
M AR g ol gal W CROME o83t  $5E $UoR 295% AFU2Ts) A 0e
= ele Rl ARaAATE dge] #E FEAY & ANt
Hc 2y fi2ToM e Bl gle A Zt ZRPEE T AuTAE d3MH
2 el o3 e ARdAdM T CROM 71%“‘04 FRAS Zhel| A#Agol 7t
LHERLEA] T 2ol A SRkt T 5] b 9 A Edn 2 Ay TR 25 <
S Asked AL ASGE RS S S AR BAH AFVIEE £F KL PIINE
tHTable 8). Erh ¢ A3 73Arz &, CVI/HOR 2=
a2 2 E7He] vl @A gBEe & o g 48 5 TAA 2% 7 gE &
oA ztol & Wo|A| AT A FAA of FHAAE Bl T2 Ao g wv) ubA
& UEhlE CVI/HORZE BRAZdA o 2 of Ad5S A3AAz4e] elle ez U
Al Ve S stet el AN FRE B Ebth(Table 11).
o FoE 28t P2 BATHTable 9). 9o} JBAAE BT WEFOE PRI
AFR I W AFVIEY 20 4 o 2AY 2B BETINE BE F 5o 4
o & Fo FAYEE vladie e & dol YERhA ghol F2 AT AL
NE FAGT 24P AAAN f8 Ao]  welE A BHEATHTable 12). o3 e )
£ vehdliA BrFErE & FddA F57F 2o 2] $ATEY 5 AME #HsA @7
ko] $12%E ¢ 4 AATHTable 10). =3}, iRl Aoz Agzte ot
73374 28 et E CVT/HOR ZA e h ool AnE AR AFRMAAA TR}
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Table 11. Correlation between ltems in All Subjects.

T~ | PumbL | CROM | CVI/HOR
\
Radius * *(-)
Plumb L. *k *(~)
CROM | +(-)
* 1 p < 005, **:p <00l (-): negative correlation

Table 12. Correlation between ltems in Patient
and Control Group.

T~

T~ Plumb L. CROM CVT/HOR

Radius A </ *(=) /-

Plumb L. -/ okk/ - *x(-) /-

|

CROM -/ ‘ </ -/
Patient (:./ Control G.
* 1 p <005 *x:p <00l *x:p <0001
A n Aol AR AN ofee) AFUR
o] WAA R} He 2AUE 2T WEIE 02
A5 FRAUAA(FHP)E 72 #2202 /3
Aok FRALAN S 2ol we} BA2 2

& 7t FEYSW T-scandoliA o] wdt
3 7 HE4o Aol 7t
’?%i”‘ﬂ*ﬂﬂ e
s ubd iz

o
g’
j1nn

b ol
rlo
to
ol
v
—{n

”Z}Oﬂ "1 ij&
(Table 13). freeway spacet 470 ZHol| z}o]7}

GolA A2FH FEYeIMY FRAGAAM =
freeway spaceol| = HUE H9eE 7|X)#] &=
Aoz velyt,

FA% 289 2RYEE 99 AF4 2o
N2 HESA vz

A 2 —t\:—%:‘—x* W ZpA 7} %l A A 22

=7t ¥2 e Bylen 59 #&F AS52
o FHREDY A Se FA AelE e
Aot 2 E2Te B¢ E AANH o g alo]

£ Rolx| WATH(Table 14). Webq AAH £
7} ok el A ’:-‘Hoﬂﬁt AU
A7t 2BYEA AL AFE AAA g Ao
2 vehah

FAEAATE Qe dAdAA delAeR

FEAYAANE AR S g AA 282 Az
A FRIMY FAR wFHEFF 9 BT
3L vlud A AnFoz ﬂ"lﬂ Selch
(Table 15). 231t A9A FRATAHA 2 A
x =29 7t9) freeway space ] Ae U9

Table 13. Maxillomandibular Relationship in Natural Head Position by Subgroups.

\\\ |
ltem l ant.contact' No. ant.contact F. post.contact No. post.contact F. Freeway space
subgroup |
A (25) } 10 + 17 06 £ 13 J 142 = 49 67 £ 87 20+ 1.3
(34) .05+ 09 09 £ 24 ) 145 =+ 6.8 256 = 187 18 + 10
. | .
C { 05+ 10 07 + 16 i 236 + 112 318 + 116 16 *+ 06
D 19 ) 05 £ 09 02 £ 05 } 170 = 67 239 = 159 19 + 09
p | NS. NS. } tA-CB-CD-C | *:A-BA-C N.S.
A © Patient group with Forward Head Posture B : Patient group without Forward Head Posture
C : Control group with Forward Head Posture D : Control group without Forward Head Posture

I* © Force N.S. not significant, * : p < 0.05
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Table 14. EMG Activity in Natural Head Position by Subgroups.

Su‘l;;mup\fff’\“\ ReTA | ROMM | ResOM | RTP | LTA | Lov LLSCM | LLTP
A(25) 17+10 | 1.0£05 | 09+06 | 1.7£09 20+11 1.3£08 15412 18+1.1
E(34) 13408 | 1.0£03 | 08+06 2011 1 14+1.0 1.2+06 ‘ 1.1£03 15+07
can 18+06 | 09+04 | 07+£03 | 1.7+09 : T 1.1£05 09+04 1.0£0.2 1.7?50.8_‘
N D(19) | 1512 | 11405 | 07+05 | 22+12 1.3+£06 1.1+05 12+04 | 18+09
7777777 P | N.S. N.S. NS N.S. *A-B,A-C N.S. *A-BA-C | N.S.
A © Patient group with Forward Head Posture B : Patient group without Forward Head Posture

C : Control group with Forward Head Posture

N.S.: not significant, * 1 p < 005 (¢V)

D @ Control group without Forward Head Posture

Table 15. Maxillomandibular Relationship in Subjects without Forward Head Posture.

e ttem ant. contact No. | ant. contact F. | post.contact No. | post. contact F. | Freeway space
Head posture "
natural 05 + 09 06 + 19 155 + 68 249 + 175 18 + 09
induced forward 10 + 19 03 + 08 171 + 102 230 + 149 15 £ 09
I N.S. N.S. ; N.S, N.S. * ok K
F : Force. N.S.: not significant, * * @ p < 001, * * x : p < 0.001
Table 16. EMG Activity in Each Posture of Subjects without Forward Head Posture,
. item ] |
T Rt. TA RtMM | Rt.SCM RLTP Lt TA LtMM | Lt.SCM Lt TP
Head -osture |
I
natural 14+09 | 10+04 | 08+05 | 21+12 | 1409 | 1.1+06 | 1.1£04 | 16+09
induced forward 14109 ‘ 12404 ¢+ 13109 | 34+16 | 1713 | 14208 | 14+05 | 28*14
N.S. * ok ok x| % % % * % * % ® % K * ok ok
P | | | | g
N.S. ot significant, ** @ p < 001, **x . p <0001 (2V)

kLA o A freeway space?} 2 817
e 1/}F/}LH‘Ril’/}(Table 15).
191802 RE FRAWNRIA M =

Ggold 428 Freddug

A =7 A et Table 16).

g2n R )y

) 5 $a
F9% 2ol &

o o

E 250 FRAUAM g 2 @] Al%—%
B
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V. E& ¥ 0H

A A B9 o] ARAQ MgV A A
A A ol YA AAE /A2 e #
o) YAl S v AAdeirt 8
Aok wepA AU AV e 2 Y 9, 9
2H Te RolAFog zile ZHo) F9
o] Atk g 7ol wet o2 AAE JEd F
oAtk

FAF AAFAl 83 48E e A
Fv FAL FRE A8t GV Ay EFnp
2 FAANA Fe 980 TR F4UA +F
A FAsH 70 AF7F 8FHE CAEY
ANFAE aeled &5 - AllAF - A2AF
2 7AE 4732 (upper cervical segment)$}
A3 AFRH A7 AFAAZ FAE A FF
(lower cervical segment)59] 71%5&¢l 9=
TR

SEAY HA AR A, B FUHe=
& oAE W= FREAYA FAY Ay
Ao dEEo] Yelve FRAIRA e FF
of FAFA ol ] ARMEG A 93]
Al glo] AFFe] Jddet 285 U £F
A7) 3 B 29 £33 gistA 9ot £ o
e FAFE e 585714 vt @244 ¢
T ded 2E 53 &) 2 AHES
TEEE oA AFo ke WstE doy

—_

AU F7e FAFAH 4 ¢
B GRARHE) ] oA u B T} A1
ZAFAtel o] A7t A E F3393 3 (pos-
terior cranial rotation)e] A71A ¥ 1 o]&f g =}
A7t A&EE AE-F5 259 Ad(sho-
ulder girdle)oll E%-& of71ste 3 wgel ¥
32 doA FRAF HFo] FUtEn S5
WA gt gute] FriEH EHPG FAAS
S o712 stekE A AT FEFF
ke Aangt |

Sahrmann™'& o] 2] & SREALAA o] 249
oz o A9 (forward shoulder)®t &3
o] Zuk=(thoracic kyphosis)2 SR £33
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Wzt el ny S dsiAde Z2EE AAE 1A
£ Aol Mgx=lofof gbm sttt K3 Wal-
lace™E= ZAZo] t3 T (cranium)el AA A
Ee A Y E TSt 9%
Etd sejatge 2 FASHA o] A 712 ¢
FHstet e ol o ek X 87} Bl AAQ] &5t
oA#d Ao FUAAE T A Sl
olg]gt AgWHo] XI)dde BRPNA Ego]
Hu dile oleld MASEI 3 A&EHE
R ofhyn] vAAA] F5, AE, o7, 12
2 stete] A A7 A RS Alde] ¥l Hz ut
2t BE sttt ShatelA o) Ao
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ABSTRACT

A Study on the Head and Neck Posture related to Cervical
Curvature in Patients with Craniomandibular Disorders

Min Shin, DDS., MSD., Kyung-Soo Han, DDS., MSD., Ph.D.

Department of Oral Medicine & Oral Diagnosis, College of Dentistry, Wonkwang National University

The purpose of this study was to investigate the relationship between the head and neck posture and the cervical
curvature, especially in forward head posture(FHP). Sixty patients with craniomandibular disorders and thirty dental
students without any signs and symptoms of craniomandibular disorders participated in this study as patient group
and as control group, respectively. The author evaluated the head and neck posture of all subjects by plumb line and
CROM(cervical-range-of~motion), and had taken cephalograph in natural head position. On the cephalogragh the
angle of cervical inclination formed by true horizontal plane and 4th cervical vertebra(C4) and the radius of cervical
curvature from Cl to C5 were measured. A specially designed ruler was used for measuring cervical curvature.
Occlusal contact number and force with T-scan system, electromyographic activity of cervical muscles with
Bio-EMG, and distance of freeway space with Bio-EGN were recorded, respectively. The collected data were
processed by SAS/STAT program.

The obtained results were as follows :

1. In subjects with longer radius which was less cervical curvature, head positioned more anteriorly than subjects

with smaller radius, and they showed slightly straight cervical vertebra.

2. Between the patients and the control group, there were no differences in cervical curvature, in forward head
position by plumb line and in CROM. But the patient group had a greater cervical inclination(CVT/HOR) than the
control group had.

. There were positive correlations between cervical curvature and forward head position by plumb line, between
forward head position by plumb line and that by CROM in patient group. The cervical inclination (CVT/HOR),
however, had negative correlations with cervical curvature, and with forward head position by plumb line,
respectively.

4, In case of showing more cervical curvature and more forward head position by plumb line, the head position was

defined as forward head posture(FHP).
In patient group, subjects without forward head posture showed greater posterior teeth contact force than
subjects with forward head posture, but in control group, there were no difference between the two subjects.

5. There were higher electromyographic activity in almost all muscles and smaller freeway space in induced forward

head posture than those in natural head position in subjects without forward head posture.

In conclusion, head position of patients with craniomandibular disorders were not more anterior than that of normal
control persons, but they had tendency to head extension. From the result of this study, forward head posture could
he defined as posterior rotation of upper cervical segment with a straight lower cervical segment due to loss of normal
lordosis.
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